Characterization of Cherry leafroll virus in Sweet Cherry in Washington State.
A visual survey in 1998 of a commercial block of 594 sweet cherry trees (Prunus avium) in Yakima County, WA, revealed three trees of cv. Bing growing on Mazzard rootstock that exhibited a progressive decline characterized by a premature drop of yellowed leaves prior to fruit maturity and small, late ripening cherries that were unsuitable for the fresh market. Many young branches of these trees died during the winter, resulting in a sparse, open canopy depleted of fruiting shoots. The budded variety of a fourth tree had died, allowing the F12/1 rootstock to grow leaves that showed intense line patterns. Prunus necrotic ringspot virus or Prune dwarf virus are common ilarviruses of cherry trees but were only detected by ELISA (Agdia, Elkhart, IN) in two of the Bing trees. A virus was readily transmitted mechanically from young leaves of each of the two ilarvirus-negative trees to Chenopodium quinoa and Nicotiana occidentalis strain '37B', which within 5 days, developed systemic mottle and necrotic flecking, respectively. Gel analysis of double-stranded RNA (dsRNA) isolated from C. quinoa revealed two abundant bands of approximately 6.5 and 8.0 kbp. The C. quinoa plants and the four symptomatic orchard trees were free of Arabis mosaic virus, Blueberry leaf mottle virus, Peach rosette mosaic virus, Raspberry ringspot virus, Strawberry latent ringspot virus, Tobacco ringspot virus, Tomato black ring virus, and Tomato ringspot virus when tested by ELISA. However, C. quinoa leaf extracts reacted positively in gel double diffusion assays with antiserum prepared to the cherry isolate of Cherry leafroll virus (CLRV) (2). A CLRV-specific primer (3) was used for first strand synthesis followed by self-primed second strand synthesis to generate cDNAs from the dsRNA. A consensus sequence of 1,094 bp generated from three clones of the 3'-untranslated region (3'-UTR) of CLRV (GenBank Accession No. GU362644) was 98% identical to the 3'-UTR of CLRV isolates from European white birch (GenBank Accession Nos. 87239819 and 87239633) and 96% identical to European CLRV isolates from sweet cherry (GenBank Accession Nos. 87239639 and 8729640) (1). Reverse transcription (RT)-PCR using primers specific for the 3'-UTR (CGACCGTGTAACGGCAACAG, modified from Werner et al. [3] and CACTGCTTGAGTCCGACACT, this study), amplified the expected 344-bp fragment from the original four symptomatic trees and two additional symptomatic trees in the same orchard. Seventy-two nonsymptomatic trees were negative by the RT-PCR for CLRV. In 1999, CLRV was detected by RT-PCR in six of eight samples and seven of eight samples from declining trees in two additional orchards located 2.5 km and 23.3 km from the original site, respectively. Sequences of the 344-bp amplicons from these sites were 99.7% identical to those obtained from the first site. To our knowledge, this is the first report of the natural occurrence of CLRV in sweet cherry in the United States. Unlike other nepoviruses, CLRV appears not to be nematode transmitted; however, since this virus can be seed and pollen borne in some natural and experimental systems, its presence in independent orchards of a major production region raises concern about its long term impact on sweet cherry production. References: (1) K. Rebenstorf et al. J. Virol. 80:2453, 2006. (2) D. G. A. Walkey et al. Phytopathology 63:566, 1973. (3) R. Werner et al. Eur. J. For. Pathol. 27:309, 1997.